Effect of traumatic injury on membrane phosphatase activity in cat spinal cord.
The enzymatic activities of the spinal cord membrane phosphatases, (Na,K)ATPase, KpNPPase, 5'-nucleotidase, MgATPase, and MgpNPPase, were determined following contusion injury. Within 30 min after injury, the activities of (Na,K)ATPase, KpNPPase, and 5'-nucleotidase were suppressed at the injury site and remained suppressed for 24 h. Considerable loss of (Na,K)ATPase and KpNPPase activity was seen along the longitudinal axis of the spinal cord for the first 4 h after injury, whereas at 24 h after injury, there was almost complete restitution in the activity of those enzymes. No similar changes in activity were observed for the MgATPase, whereas the activity of the MgpNPPase progressively worsened with time at the injury site. The deduce the pathobiochemical process that accounts for the loss of spinal membrane phosphatase activity, spinal cord membranes were incubated in vitro in the presence of a superoxide anion-generating system, as well as in the presence of trypsin and lysolecithin. It was found that superoxide anions inhibited only the activity of transport phosphatase, KpNPPase, whereas trypsin inhibited the activity of both KpNPPase and MgpNPPase. No inhibition of 5'-nucleotidase was observed by superoxide anions; however, the activity of 5'-nucleotidase was enhanced by trypsin, lysolecithin, or both in concert. These results suggest that the pathobiochemical process that accounts for the loss of spinal membrane phosphatase activity that follows injury can be attributed to the concerted effects of free radical attack as well as the activation of proteolytic and lipolytic enzymes. Inactivation of spinal membrane phosphatase can occur by direct attack of these processes on the membrane or by loss of membrane material, e.g., solubilization.